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@ Wettable polymeric fabrics with durable surfactant treatment. 

© A polymeric fabric having enhanced wettability, a method for producing such wettable polymeric fabric, and 
a composition for use in the method. The polymeric fabric is preferably a nonwoven. In one embodiment, the 
fabric includes a sorbitol succinate surfactant substantially uniformly distributed on the surface of the fabric. The 
sorbitol succinate surfactant is applied with a co-wetting aid which reduces the surface tension of the surfactant 
composition. In another embodiment, the polymeric fabric comprises multiple surfactants on the surface of the 
polymeric fabric. The first surfactant has a cloud point less than 50 *C and a low solubility in water and is 
dispersible in water. The second surfactant comprises a sorbitol succinate surfactant. The first and second 
surfactants are applied to the fabric in an aqueous solution preferably with a co-wetting aid such as a primary or 
secondary alcohol. The co-wetting aid wets the polymeric fabric with the composition during application of the 
composition to the polymeric fabric and then evaporates. 
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Technical Field 
Cross-Reference 
Background of the Invention 

l«2E^^ —absorbent a rt ic,e, Such 

diapers, child care items such as ^ ^ SUCh 88 

care items such as incontinence products Po volZ Zn f T U ° h 38 Sanitary napkins - and adult 
these type products. P ° ly ° lef,n n ° nwoven fabrics ™ particularly suited for making 

^cztTLT^^.^ s :rr r es - desirab,y inc,ude a — 

spreading of fluid on the fabric surface ^e^^Ljfl°l^ **?"" SOlUti ° n ' minimal 
survive multiple fluid insults. However. powiTS^ Wh ' Ch " dUrab,e enou 9 h to 

normally water-repellent. Thus, to effectived ZoTvZ US 1? f tyP6S °' P ° lymeric ,abrics ar * 
hydrophilic. V bSOrb water ' the Wlymenc fabrics must be treated to become 

fabric^^ is applying a surfactant to the surface of the 

Phenoxypolyethoxy ^J^^Z^ZJt^T T** SUCh as 0C ^ 

fabrics wettable, there are still some problems ^7^^^ ^ 3r !, effective <° ™ k * P°'ymeric 
such as the foregoing are relatively easily rubbed ^ Z LTZ ^ UeaXment ""Wons 
when the fabric is wetted. Such surface Uatmfl I d are a ' S0 easi| y w ashed-off the fabric 
polymeric fabric after only one S i fem ° ved from tbe 
polymeric fabric again becomes wS-ZLt ana tess" Vf" tre3tment ' S removed - 
pensate the inability of conventional surface freatm^lt c t0 W3ter - Moreover - ,0 co "> 

often applied to primary fabrics in la g ^ ouant Sin .V ^ conventional surface treatments are 

U.S. Patent Number 5.05?3 61 to Lvovta d aT2i ■ °T * ** ,3bric is increased - 

wettability of po.ymeric febric^That patenT dfedoses ^e 6 treatment' 6 S ^ 3 ? e treatment ' or improving the 
surfactant having a low solubility in water The ^rim!^ j rea,ment of Polymeric fabric with a primary 
solution along wW, a fugitive colrfactanl J! I Z7 * ST* * apP " ed t0 the ,abric in a " aqueous 
during application of ■J'pr^SSlJSSS ^^^^7' V ^ p0 ^^fabric 
surfactant onto the fabric. Proviaes tor substantially uniform distribution of the primary 

Although the surface treatment disclosed in U S Patent * n<?7 m ■ 
treatment for improving the wettability of polymeric E S V" and SUrface 

surface treatment for improving the ii^SX ,S ** a need a " more durable 

Summary of the Invention 
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and alkenyl succinate anhydride ethoxylated fatty amine salt. The sorbitol succinate surfactant is substan- 
tially uniformly distributed on the surface of the polymeric fabric by a process wherein the sorbitol succinate 
surfactant is applied to the surface of the fabric in an aqueous composition comprising a co-wetting aid. The 
co-wetting aid reduces the surface tension of the aqueous composition and is present in an amount 

5 sufficient so that the surfactant is uniformly distributed on the surface of the polymeric fabric during 
application of the aqueous composition to the surface of the polymeric fabric. 

More particularly, the co-wetting aid has a surface tension within the range from about 20 to about 30 
dynes/cm and the aqueous composition has a surface tension within the range from about 25 to about 50 
dynes/cm. Suitable wetting aids include silicone polyethers and primary and secondary alcohols having 1 to 

10 8 carbon atoms. 

Alternatively, instead of adding the co-wetting aid to the aqueous composition containing the sorbitol 
succinate surfactant, the co-wetting aid can be added to the polymer from which the strands of the 
polymeric fabric are made. In this embodiment, the co-wetting aid is dispersed in the fabric polymer and 
surface segregates to the surface of the strands and thus the surface of the fabric. The co-wetting aid 

75 reduces the apparent surface free energy of the fabric and is present on the fabric surface in an amount 
sufficient so that the sorbitol succinate surfactant is uniformly distributed on the surface of the fabric. In this 
embodiment, suitable co-wetting aids include silicone polyethers but not primary and secondary alcohols 
having 1 to 8 carbon atoms. 

According to another embodiment of the present invention, a polymeric fabric having enhanced 

20 wettability comprises a normally water repelling polymeric fabric having a surface, a first surfactant on the 
surface of the fabric having a cloud point less than about 50 °C and a low solubility in water and being 
dispersible in water, and a second surfactant on the surface of the fabric comprising a sorbitol succinate 
surfactant. Although the foregoing first and second surfactants are effective when used alone to enhance the 
wettability of polymeric fabric, the combination of the first and second surfactants is a more durable 

25 treatment. In other words, the fabric treated with both the first and second surfactants in accordance with , 
the present invention remains wettable after more washings than fabric treated with either the first or second 
surfactant alone. 

The first and second surfactants can be applied with a composition comprising the first surfactant, the 
second surfactant and water. More particularly, this composition of the present invention may include a co- 
30 wetting aid functional to wet the polymeric fabric with the composition during application of the composition 
to the polymeric fabric. The co-wetting aid is present in the composition in an amount sufficient to provide 
for substantially uniform distribution of the surfactants onto the polymeric fabric. 

Suitable first surfactants have a cloud point of less than about 50 °C and include organosilicones, 
polyethylene oxides, and polyalkylene-oxide modified castor oil. More particularly, the suitable first surfac- 
35 tants include polyalkylene-oxide modified siloxanes. Preferably, the first surfactant comprises polyalkylene- 
oxide modified polydimethyl-siloxane. 

As with the first embodiment, suitable sorbitol succinate surfactants include ethoxylated amino sorbitol 
succinate salt and alkenyl succinate anhydride ethoxylated fatty amine salt. 

Suitable co-wetting aids include, but are not limited to, primary alcohols and secondary alcohols. 
40 Hexanol is a particularly suitable co-wetting aid. 

In a preferred embodiment, the polymeric fabric of the present invention includes the first surfactant in 
an effective amount up to about 3% by weight of the fabric and the second surfactant in an effective 
amount up to about 3% by weight of the fabric. Preferably, the polymeric fabric of the present invention 
includes the first surfactant in an amount from about 0.1 to about 3% by weight of the fabric and the second 
45 surfactant in an amount from about 0.1 to about 3% by weight of the fabric. Most preferably, the polymeric 
fabric is a nonwoven polymeric fabric comprising polymeric strands such as fibers or filaments, or both. 

Still further objects and the broad scope of applicability of the present invention will become apparent to 
those of skill in the art from the details given hereinafter. However, it should be understood that the detailed 
description of the preferred embodiments of the present invention is only given by way of illustration 
50 because various changes and modifications well within the spirit and scope of the invention should become 
apparent to those of skill in the art in view of the following detailed description. 

Brief Description of the Drawings 

55 Figure 1 is a perspective view of a brush spray applicator for use in applying the surface treatment to a 
nonwoven material in accordance with an embodiment of the present invention. A portion of the brush spray 
applicator is shown in phantom lines so that the rolls are visible. 

Figure 2 is a partial schematic side elevation view of the brush spray applicator shown in Figure 1. 
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s Detailed Description of the Drawings 
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wherein EO is ethylene oxide. 

Suitable co-wetting aids have a surface tension which is less than the apparent surface free energy of 
the polymeric fabric. For example, untreated polypropylene fabric typically has an apparent surface free 
energy of about 36 dynes/cm. For application to most polymeric fabrics, the co-wetting aid is added.to the 
composition in an amount sufficient to lower the surface tension of the composition to within the range from 
about 25 to about 50 dynes/cm. 

Suitable silicone polyethers for use as co-wetting aids include three basic types A, B, and C whose 
chemical formulas are shown below. 

Type A silicone polymers have the formula: 

CH 3 

R240-(C2H40)y(C3H60)z-(-Si-0-) e -(C3H60) z (C2H40)yR24 

CH 3 

wherein R2* is a hydrogen or an alkyl group such as a methyl or n-butyl group, y is a number from about 3 
to about 16, z is a number from about 3 to about 60. A commercially available silicone polyether of type A 
is PS-071 available from Union Carbide Corporation of Danbury, Connecticut. 
Type B silicone polymers have the formula: 

CH3 CH3 CH3 CH3 

till 
H3C-Si-0-(-Si-0-)i-(-Si-0-)j-Si-CH3 

I I I 

CH3 CH3 CH3 

(CH2)3-0-(C2H 4 0) y (C3H60) z R24 



wherein, R24 is a hydrogen atom or an alkyl group such as methyl or n-butyl, i is a number from about 0 to 
about 43, j is a number from about 1 to 5, y is a number from about 3 to 22, and z is a number from about 
0 to 23. A commercially available silicone polyether of type B is Y-12230 polyalkylene oxide modified 
poiydimethyl siloxane available from Union Carbide Corporation of Danbury, Connecticut. 
Type C silicone polyether has the formula: 

CH3 
I 

R21-Si[(-0-Si-) g -(OC2H4W(OC3H6)z-OR24]3 
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The bath container 106 has an elongated trough shape and is open at the top. A weir 1 12 extends along 
the length the bath container 106 proximate the rearward side 113 of the container. The weir 112 is spaced 
slightly from the rearward side 113 of the bath container 106 and controls the height of the bath in the bath 
container. A fluid outlet 115 extends from the bottom of the bath container 106 between the weir 112 and 

5 the rearward side 113 of the container and a fluid inlet 116 extends from the bottom of the bath container 
between the weir 112 and the forward side 117 of the bath container. The level of the bath in the bath 
container 106 is kept constant by recirculating the bath in the container. Fluid enters the bath container 
through the fluid inlet 116, flows over the weir 112, and exits the bath container through the fluid outlet 115. 
The fluid inlet 116 and outlet 115 may be connected to a fluid source such as a storage tank (not shown). 

70 The pick-up roll 103 and bristle roll 109 extend between L-shaped support panels 118 and 121 which fit 
against interior sidewalls of the bath container 106. One of the support panels 118 is shown in phantom so 
that the pick-up roll 103 and bristle roll 109 are visible. The support panels 118 and 121 extend below the 
upper edge of the weir 112 and above the bristle roll 109. The support panels 118 and 121 each have 
frontal portions 124 and 127 which extend inwardly along the forward side 117 of the bath container 106. 

75 The pick-up roll 103 and bristle roll 109 are rotatably mounted in hubs (not shown) in the support panels 
117 and 118. In addition to supporting the pick-up roll 103 and bristle roll 109, the support panels 118 and 
121 function as a spray shield to prevent fluid spray from escaping from the ends of the brush spray 
applicator 100. The support panels 118 and 121 also inhibit air circulation about the pick-up roll 103 and 
bristle roll 109. 

20 The pick-up roll 103 is positioned to extend partially above the bath container 106 and is partially 
submerged in the bath in the bath container. The pick-up roll 103 preferably has a shot-peened outer 
surface 130 for improved liquid pick-up and is crowned to allow for deflection of the pick-up roll and bristle 
roll 109 along their lengths. 

The bristle roll 109 includes a core 133 which extends between the support panels 118 and 121 and an 

25 array of bristles 136 extending from the core. The bristles 136 are preferably from 1.2 to 1.75 inches (3.0- 
4.4 cm) long. The bristle roll 109 is positionable so that the ends of the bristles 136 contact the outer 
surface 130 of the pick-up roll 103 as the bristle roll rotates. Preferably the bristle roll 109 is adjustable so 
that the length of the portion of the bristles 136 contacting the outer surface 130 of the pick-up roll 103 is 
variable. It is also desirable that the bristle roll 109 be adjustable so that the bristle roll 109 can be 

30 disengaged from the pick-up roll 103. The dimensions of the bristles 136 and the materials from which the 
materials are made may vary, but the bristles should be capable of deflecting when contacting the pick-up 
roll 103 and then have enough resilience to spring to the original shape of the bristles and project fluid from 
the surface of the pick-up roll to form a spray of atomized fluid droplets. 

The degree of interference between the bristles 136 and the outer surface 130 of the pick-up roll 103 is 

35 the length of the bristles which extends from the end of the bristles towards the core 133 of the bristle roll 
109 and contacts the outer surface of the pick-up roll as the bristles pass over the outer surface of the 
bristle roll. The degree of interference between the bristles 136 of the bristle roll 109 and the pick-up roll 
103 preferably ranges from about 0.01 to about 0.03 inches (0.025-0.076 cm). The strip of contact along the 
outer surface 130 of the pick-up roll 103 between the outer surface and the bristles 136 of the bristle roll 

40 109 also may vary but is preferably about 1/2 inch wide. 

A spray shield 139 extends between the support panels 118 and 121 and over the bristle roll 109. A 
rearward shield 142 extends from the rearward edge of the spray shield 139 into the bath container 106 to a 
level below the upper edge of the weir 1 1 2 so that the lower edge of the rearward shield is below the level 
of the bath in the bath container. The rearward shield 142 also extends between the support panels 118 and 

45 121. An air stripping doctor 145 extends along the rearward side of the pick-up roll 103 and is connected to 
the rearward shield 142 by air baffles 148. The air stripping doctor 145, air baffles 148 and rearward shield 
142 inhibit the circulation of air about the pick-up roll 103 and bristle roll 109. 

An upper fluid stripping doctor 151 extends from the forward edge of the spray shield 139 towards the 
nip between the pick-up roll 103 and bristle roll 109. A series of lower fluid stripping doctors 154, 155 and 

so 156 are mounted on a platform 159 extending from proximate the nip between the pick-up roll 103 and the 
bristle roll 109 over and beyond the forward side 117 of the bath container 106. The lower fluid stripping 
doctors 154, 155 and 156 are V-shaped and extend between the frontal portions 124 and 127 of the support 
panels 118 and 121. The lower fluid stripping doctor platform 159 has a vertical leg which extends from 
proximate the nip between the pick-up roll 103 and bristle roll 109 into the bath container 106 to a lower 

55 edge below the upper edge of the weir 112 so that the platform 159 extends into the bath in the bath 
container. The upper fluid stripping doctor 151 and the lower fluid stripping doctors 154, 155, and 156 
control the path and angle of the fluid spray emitted from the nip between the pick-up roll 103 and bristle 
roll 109 and also aid in inhibiting the circulation of air about the pick-up roll and bristle roll. The upper fluid 
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stripping doctor 151 and the lower fluid stripping doctors 154 155 and ,«,« ma „ h . 
but preferably are positioned so that the rnTtinn ay be set m var,ous positions 
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« co-wetting aid or first sutot muTt Ll nl^ ? . P V ^ StrandS ,0rmin9 the ,abric are ™de. The 
the oute? surfaceHf Stands J?Z he IT* T.T* 5 * 0m inSide the po,ymeric *«* to 
polyether having the following formula * ***■ ° ne SUCh material is trisi,oxa " a 

30 CHl CH^ CH^ 

r r i" 

H3C-Si-0-Si-0-Si-CH3 



35 



CH3 (CH2J3 CH^ 
I 

(EO)6 
I 

H 



50 



55 



wherein EO is ethylene oxide. 

ftKtoro c which ar , . xpressl> iTOrporaled he^S^ ' ' ' 6W 5 '' 20 ' 888 ' * e 
Example 1 

Polypi eTatedty ^T^Z^T *» ^ °" — 

aqueous compositions comprising tSiTS^ ° f . SiliCOne P °' ye,her 10 

surface of the fabric. The sorbitol succinate surfaSn ^1 , aPP y ' n9 ** COmposition to *e 

fatty amine salt having the following formula * 8> 35 a ' keny ' SUCCma,e anhydride othoxylated 
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CH,-iCHO— 

- ! < 



10 



O 

il 
C 

-CH "O- 



CH, 

il 

o 



- /EO) 4 
H-N r — !CH 2 ) 15 CH ? 

. /(EO) 4 
H-M— iCH 2 ) 15 CH 3 

(EO) 4 



wherein EO is ethylene oxide. 

75 The silicone polyether was PS-071 silicone polyether available from Huls of Piscataway, New Jersey. 
The contents of the aqueous compositions are shown in Table 1 along with the surface tension of the 
compositions and an indication of the ability of the compositions to wet the fabric. The ability of the 
compositions to wet the fabric was obtained from a visual observation. The surface tensions were measured 
using a Tensiometer available from Fisher Scientific. The apparent surface free energy of the polypropylene 

20 fabric was about 36 dynes/cm. The ability of the compositions to wet the fabric is indicated as poor or 
good. From the results in Table 1, it can be seen that the minimum concentration of silicone polyether to 
achieve good wet-out on polypropylene fabric is between 14.5 and 29mg per 100 ml or about 0.02% by 
weight. 



25 Table 1 



Sample 


1 


2 


3 


4 


5 


6 


water (ml) 


100 


100 


100 


100 


100 


100 


SSS (%weight) 


0.5 


2 


2 


2 


2 


2 


PS-071 (mg) 


0 


0 


14.5 


29 


43.5 


58 


surface tension (dynes/cm) 


33 


33 


32 


30 


29 


28-29 


wet-out 


poor 


poor 


poor 


good 


good 


good 



35 

Example 2 



A 0.7 osy (24 gsm) polypropylene spunbond fabric was treated with a surfactant bath using a nozzle 
spray apparatus as disclosed in U.S. Patent Number 5,057,311. The treatment bath comprised 2% by 
weight alkenyl succinate anhydride ethoxylated fatty amine salt and 0.03% by weight silicone polyether, 
with the remainder being water. The alkenyl succinate anhydride ethoxylated fatty amine salt had the 
chemical formula shown in Example 1 and the silicone polyether had the following chemical formula: 

CH, CH 3 CH, CH 3 
I ~ I I I 

H,C— Si-O— Si— O— Si-O— Si-CH, 

i I II" 

CH, (CH 3 ) 3 CH 3 CH, 

(EOV 

I 

H 



wherein EO is ethylene oxide. 

The fabric was dried and the dry add-on weight as a result of the treatment was 0.94 - 0.96% by weight of 
the fabric. The resulting treated fabric was subjected to a water run-off test to evaluate the durability of the 
surfactant treatment. The run-off test was performed with the following procedure: 

A 6 inch by 6 inch (15x15 cm) piece of treated fabric was placed flat on top of an absorbent medium 
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Z e™ZTc:jZ^T«TL A f ^ P,3Ced ab ° Ve ,hS ^ 100 *— °< ^istmed 
Any of the disti.Ted I S was not a So^ivt 3 tim6 peri0d °' ^ 15 seconds - 

volume of run-off was measured Th samSe* of I Jl> ° 0ff *** a " d was co,lected - Th * 
and then washed until the Zn fl ! ^ re P eatedl V sub iected to the run-off test 

cyo.es were repuire^ "he r^t l^LeZ ZZ TiT "T 2 ° ""^ 6 WaSh 
the fabric in 1000 ml of tap water for 3 hour! ' SamP ' eS W6 ' e Washed ^ stirrin 9 



Example 3 



75 



20 



composition comprising Triton x 0 2 ^^Z^T^*™? * ^ With a " aqueous 
on weigh* of the surfactant was 0 7% b J w^^ l%t£^^^?* n ^***» 
composition comprising trisiloxane polvether and I. w IT 6 B W3S treated with an aa - ueous 
by weight of the fabric. S^mpTe^^ 

polypropylene fabric fiber surface thmuoh tSJ, \- °? X " S ' l °* am P °' yether P resent on ^ 
.ion comprising a,eny, ^X^^S^J^Z JTT " ^ ^ 
as shown in Example 1. The dry add-on of ih7»2n i " 9 the Same chemical formula 

0.7% by weight of the fabric The lreT samls T VZ, anhydrtde eiho ^^ ^ amine salt was 
each insult the time for pTeirlflT^^^ * 60 ml water insults and with 

As can be seen, sample C treated i HZ , l**' The M 3re 9 ra P hi "Hy shown in Fig. 3. 

we«ab,eforsignif^ and -cinate surfactant remaLd 
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30 



35 



40 



45 



50 



basis'we^ -woven fabric having a 

with the brush spray applicator ys em W ^describJ^h ( ° f 4 denier was trea,ed 

bath comprised multiple surfactant^ 10% by wlhf T» ? < T * ^ 1 and 2 " The treatment 
dimethyl siloxane available from Union Lwde Sy L J ^ ^^'ene-oxide 
succinate anhydride ethoxylated fa^ am S ' hf ° I T** 3 SeC ° nd Surfactant ' the alke "y' 
weight water. The fabric was Seated Z al sZl TTL T ^ ^ Example and 65% ■* 
through-air dried at a tempore ol So-Ffll?Q *" ^ ^ (4t meterS per minute > and ^ 

-J^^^Tos" 1 : ^tr 3 ? i w Th a r r ; inish and had a 6375 ** < 1 * 2 «* 

inches (26.5 cm) and' white ny^ef th t ware" laVcmlt 3 *S ^ ° f 1 ° 7/16 

inches (0.030 cm). The bristle roll 109 was rotated at 850 mm Th^w ^ 9 , & 0f 0 012 

bristles 136 of the bristle roll 109 and the Touter s See 13 o Z l \ T? °1 ,n,erference be ^" the 
cm) and the clearance between the brist^o!. TnTll . P '?, ° P r °" 103 W3S 0 015 inches < 0038 

clearance between the upper Lid do^or 151 ITfh ?"? 139 ^ 1/16 ' nCh (0 ' 16 cm >" The 

heel and 0.015 inches (0038 1)721^ J? « I ' St ' e r °" W3S 1/16 inch (016 cm > at tn * 
located 1/8 inch (0.32 cm) below 1 0 1« nl'T 9 d0Ct ° rS 154 " 155 ' and 156 ^re 
(15 cm) apart and the c7earan°r Sween the air 1 * ^ baff,6S 148 W6re Spaced 6 inch ^ 

bath in the bath conWnar^^^S^^LST^ f 1/32 hCh ( ° ° 8 Cm) ' The 

of 5 gallons per minute (19 literfpi rSn^ff JhlT . , , ba4h K conta,ner and a recirculation tank at a rate 
roll 103 was submerged 2.25 inches mto Jhe bat rT\ ° f ? ^ WaS maintained such tha * *• P'ck-up 
Pick-up roll 103 and the bristles 136 of the hSt ^Z* ° C ° maCt b6tWeen the 0uter surface 13 ° °' the 
spray from the brisSe roil 109 was conloL f^^V *° Ut 1/2 Cm) wide " The suiting 

and the lower fluid stripping dcSoTS 155 and TsTj^T ^ S,ripPin ° d ° Ct0r 15? 

upwardly with respect tc Mh«^ Tbrush lorav ann.ir^ c f' Th ® nonwoven web ™* directed vertically and 
the outermost portion of £ > ^erZZST^Tr, 00 fJ diStanC6 ° f 1/4 inCheS < 0 ' 64 cm ) *«" 
between the pick-up roll 103 and th lite ro ,M09 P *" * (21 Cm > from the "* 
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using a nozzle spray apparatus as disclosed in U.S. Patent Number 5,057,361 . A treatment bath comprising 
0.53% by weight of a first surfactant. Y-12230 polyalkylene-oxide dimethyl siloxane available from Union 
Carbide, 1 .33% by weight of a second surfactant, the alkenyl succinate anhydride ethoxylated fatty amine 
salt having the formula shown in Example 1 , with the remainder being water. The fabric was treated at a line 
5 speed of 80 feet per minute (24 meters per minute) and was through-air dried at a temperature of 250 • F 
(121 *C). 

Samples of the treated fabrics from Examples 4 and 5 were evaluated and results are shown in Table 2. 
The wet pick-up is shown in percent by weight of the web fabric and is the amount of bath added to the 
fabric before drying. The surfactant dry add-on is the amount of surfactant added to the dried treated fabric 
w in percent by weight of the dry treated fabric. The run-off test was performed with the following procedure: 
A 5 inch by 15 inch (13 x 38 cm) piece of a treated fabric was placed flat on top of an absorbent 
medium which was positioned at a 30* incline plane. A funnel was placed above the fabric. 100 millimeters 
of distilled water at about 35 * C was dispensed from the funnel onto the fabric over a time period of about 
15 seconds. Any of the distilled water that was not absorbed by the fabric ran off the fabric and was 
75 collected. The volume of run-off water was measured. 

The samples of fabric were repeatedly subjected to the run-off test and then washed until the amount of 
run-off water from the run-off test exceeded 20 milliliters. The number of cycles required for the run-off test 
to exceed 20 milliliters is shown in Table 2. The fabric samples were washed by submerging the samples in 
500 milliliters of water at 25 *C and than agitating the samples in the water for 1 minute. The washed 
20 samples were then dried in a oven at 200 * F (93 • C) for 8 minutes. 



TABLE 2 





Example 4 


Example 5 


Basis Weight (osy) 


1.5 


1.5 


Basis Weight (gsm) 


50 


50 I 


First Surfactant Dry Add-On, % 


0.4 


0.4 


Second Surfactant Dry Add-On, % 


1.0 


1.0 


Wet Pick Up % 


4.0 


75 


Wash/Runoff Cycles 


6 


7 



As can be seen from the data shown in Table 2, the fabric sample from Example 4 treated in 
accordance with the present invention remained hydrophilic for up to 6 wash cycles and had a wet pick-up 
of only 4% by weight. The fabric sample from Example 5 wherein the surfactant was applied with a nozzle 
spray remained hydrophilic for up to 7 wash cycles but had a wet pick-up of 75% by weight after treatment. 
The line speed for Example 4 was considerably faster than of Example 5 because the drying time for the 
sample from Example 4 was significantly less than that for compared to Example 5 due to the low wet pick- 
up of the fabric from Example 4. 

Example 6 

A through-air bonded 50/50 side by side polypropylene/ polyethylene bicomponent spunbond nonwoven 
fabric having a basis weight of 1.5 osy (50 gsm) and filaments of 4 denier was treated with successive 
surfactant baths using a nozzle spray apparatus as disclosed in U.S. Patent Number 5,057,361. A first 
treatment bath comprising 1.33% by weight alkenyl succinate anhydride ethoxylated fatty amine salt having 
the formula shown in Example 1, with the remainder being water, was applied to the surface of the fabric at 
a line speed of 80 feet per minute (24 meters per minute). A second treatment bath comprising 0.53% by 
weight Y-12230 polyalkylene-oxide dimethyl siloxane available from Union Carbide, and 0.3% by weight 
hexanol, with the remainder being water, was then applied to the surface of the fabric at the same line 
speed. The treated fabric was through-air dried at a temperature of 250° F (121 *C). 



Example 7 

Example 6 was repeated except that the order of application of the first and second baths was reversed. 
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Example 8 

*£2ZLZ£ZE*2L ,he '* ic 0ein9 "• a ' sd c °""» isM - p* 

Example 9 
Example 10 

was tTrsfd. 9 ^ ^ "** ** *" ° f - the first and second treatment baths 

Comparative Example 1 

fabric E? a S^^M?^^ 1 ^ biC ™« ■P"*™* nonwoven 

surfactant bath using a nozzle ILTanJT^ *TT " 4 **' WaS treated wi,h a single 
treatment bath comprised " 33% TwLh, 1? , ^ U S " Pa,ent Number 5 - 057 .361- The 

the formu.a showT in Ixampfe 1 S lESSS? fetty ami " e 5alt havin 9 

fabric at a line speed of 80 feet oer m^ute /St Zl 9 ater ' a " d W88 applied t0 the surfa ^ of the 
at a temperature of 250 -F (121 - C)' ( *" m,nUte) ' The trea,ed ,abric wa * through-air dried 

Comparative Example 2 

lh, , 9 ™i»d„ Mng » ater . ' a,a ""* ,^0,,, Uni °" c ""»*> »« 0 3% by rtoht hmnol. „» 

Comparative Example 3 

Comparative Example 4 

Comparative Example 5 
Comparative Example 6 

CO-a^L^ ~»" - - — comprised 1.87 % by .eight Mapeg 

JS; 1^ rriz^t r t com r ive Exampies 1 - 6 — «. 

55 the sorbitol succinate surfactanHs Sfted as ^sTrt iv" 5? ^ ^ h perCent and 
the dried treated fabric in percent by of the dry ^d abrlc" Thl T ° f added t0 

the same procedure described above with reoarr in ? . . „ The run " off test was Performed with 
wash cycles survived. H mp,6S 4 " 1 ° and the results are sh own in number of 
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As can be seen from the data in Table 3, the multiple surfactant treatments used in Examples 6-10 
55 were more durable than the single surfactant treatments of Comparative Examples 1-6. This was true even 
for Comparative Examples 4-6 wherein the single surfactant treatments were applied to provide a surface 
concentration equal to the total surfactant surface concentration applied by the multiple surfactant treat- 
ments of Examples 6-10. 
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5 Claims 

1- A wettable polymeric fabric comprising: 

a normally water repelling polymeric fabric having a surface- and 

a sorb.tol succinate surfactant substantially uniformly distributed on the surface of the fabric. 



75 



25 



30 



2S2E2E£" '" ela " n ' ,he co """ lses — ~ "*»*» 

4. A wettable polymeric fabric comprising: 

a normally water repelling polymeric fabric having a surface- 

- ^mzz ssi^r* 8 c,oud - i9ss to — 6 °- c - • ■» 

a mcom surfactant on the surface ot the fabric composing a ntU succinate surfactant. 

1 irso b Lrsi:*si. as in eteim 4 * e — «— — *- - — *- 

* * !3K£KS SSLT in c,alm 4 whe,e,n ,he ** 5urfaaan ' «w — 

11. A£*. po^enc tebrfc as in ciaim 4 herein the polyene tab* comprises „o„„o«en po lym erfo 
organos.licones, polyethylene oxides, and po.yalky.ene oxide modified JE<T 9 

so 11 ^a:r:rsrsxrjs 

organos,l,cones, polyethylene oxides, and polyalkylene oxide modified castor Z 9 
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to about 3% by weight of the fabric. 

16. A composition for increasing the wettability of normally water repelling polymeric fabric having a 
surface, the composition comprising: 

5 water; 

a surfactant comprising a sorbitol succinate surfactant; and 

a co-wetting aid functional to reduce the surface tension of the composition and present in an 
amount sufficient so that the surfactant can be uniformly distributed on the surface of the polymeric 
fabric when the composition is applied to the surface of the polymeric fabric. 

jo 

17. A composition as in claim 16 wherein the surfactant comprises an ethoxylated amino sorbitol succinate 
salt. 

18. A composition as in claim 16 wherein the surfactant comprises alkenyl succinate anhydride ethoxylated 
75 fatty amine salt. 

19. A composition as in claim 16 wherein the co-wetting aid has a surface tension within the range from 
about 20 to about 30 dynes/cm and the composition has a surface tension within the range from about 
25 to about 50 dynes/cm. 

20 

20. A composition as in claim 16 wherein the co-wetting aid comprises a silicone polyether. 

21. A composition as in claim 16 wherein the co-wetting aid comprises an alcohol having 1 to 8 carbon 
atoms. 

25 

22. A composition for increasing the wettability of normally water repelling polymeric fabric comprising: 

water; 

a first surfactant having a cloud point less than about 50 Q C and a low solubility in water and being 
dispersible in water; and 
30 a second surfactant comprising a sorbitol succinate surfactant. 

23. A composition as in claim 22 wherein the second surfactant comprises an ethoxylated amino sorbitol 
succinate salt. 

35 24. A composition as in claim 22 wherein the second surfactant comprises alkenyl succinate anhydride 
ethoxylated fatty amine salt. 

25. A composition as in claim 22 wherein the first surfactant is selected from the group consisting of 
organosilicones, polyethylene oxides, and polyalkylene oxide modified castor oil. 

40 

26. A composition as in claim 22 wherein the first surfactant comprises a polyalkylene oxide modified 
siloxane. 

27. A composition as in claim 22 wherein the first surfactant comprises polyalkylene oxide modified 
45 polydimethyl siloxane. 

28. A composition as in claim 22 further comprising a co-wetting aid functional to wet the polymeric fabric 
with the composition during application of the composition to the polymeric fabric, and present in an 
amount sufficient to provide for substantially uniform distribution of the first and second surfactants onto 

50 the polymeric fabric. 

29. A composition as in claim 28 wherein the co-wetting aid is selected from the group consisting of 
primary alcohols and secondary alcohols. 

55 30. A composition as in claim 22 wherein the second surfactant comprises an ethoxylated amino sorbitol 
succinate salt and the first surfactant is selected from the group consisting of organosilicones, 
polyethylene oxides, and polyalkylene oxide modified castor oil. 
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31. A composition as in claim 22 wherein the second surfactant comprises an alkenyl succinate anhydride 
ethoxylated fatty amine salt and the first surfactant is selected from the group consisting of or- 
ganosilicones, polyethylene oxides, and polyalkylene oxide modified castor oil. 

32. A composition as in claim 22 wherein the second surfactant comprises an alkenyl succinate anhydride 
ethoxylated fatty amine salt and the first surfactant comprises polyalkylene oxide modified polydimethyl 
siloxane. ' 

33. A composition as in claim 32 further comprising a co-wetting aid selected from the group consisting of 
primary and secondary alcohols. 

34. A process for increasing the wettability of normally water repelling polymeric fabric having a surface 
the process comprising the steps of: 

providing a normally water repelling polymeric fabric having a surface; 

applying to the surface of the fabric a composition comprising water, a surfactant comprising a 
sorbitol succinate surfactant, and a co-wetting aid functional to reduce the surface tension of the 
composition and present in an amount sufficient so that the surfactant is uniformly distributed on the 
surface of the polymeric fabric during application of the composition to the surface of the polymeric 
fabric. ' 

35. A process as in claim 34 wherein the surfactant comprises an ethoxylated amino sorbitol succinate salt. 

36. A process as in claim 34 wherein the surfactant comprises alkenyl succinate anhydride ethoxylated 
fatty amine salt. 

37. A process as in claim 34 wherein the co-wetting aid has a surface tension within the range from about 
20 to about 30 dynes/cm and the composition has a surface tension within the range from about 25 to 
about 50 dynes/cm. 

3a A process as in claim 34 wherein the co-wetting aid comprises a silicone polyether. 

39. A process as in claim 34 wherein the co-wetting aid comprises an alcohol having 1 to 8 carbon atoms. 

40. A process for making a wettable polymeric fabric comprising the steps of: 

forming a polymeric fabric having a surface and comprising polymeric strands having surfaces the 
surface of the fabric including at least some of the surfaces of the strands, the polymeric strands 
comprising a normally water repelling polymer and a co-wetting aid dispersed in the polymer the co- 
wetting aid functional to surface segregate to the surfaces of the strands and thus the surface of the 
fabric; 

allowing the co-wetting aid to surface segregate to the surfaces of the strands; and 
applying to the surface of the fabric a surfactant comprising a sorbitol succinate surfactant the co- 
wetting aid also being functional to reduce the surface tension of the fabric surface and present on the 
surface in an amount sufficient so that the surfactant can be uniformly distributed on the surface of the 
polymeric fabric. 

41. A process as in claim 40 wherein the surfactant comprises an ethoxylated amino sorbitol succinate salt. 

42. A process as in claim 40 wherein the surfactant comprises alkenyl succinate anhydride ethoxylated 
fatty amine salt. 

43 A process as in claim 40 wherein the co-wetting aid has a surface tension within the range from about 
20 to about 30 dynes/cm. 



44. A process as in claim 40 wherein the co-wetting aid comprises a silicone polyether. 

45. A process for increasing the wettability of normally water repelling polymeric fabric comprising tf 
steps of: a 

providing a polymeric fabric having a surface and comprising a normally water repelling polymer; 
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applying to the surface of the polymeric fabric a first surfactant having a cloud point less than 
about 50 *C and a low solubility in water and being dispersible in water and a second surfactant 
comprising a sorbitol succinate surfactant. 

5 46. A process as in claim 45 wherein the second surfactant comprises an ethoxylated amino sorbitol 
succinate salt. 

47. A process as in claim 45 wherein the second surfactant comprises alkenyl succinate anhydride 
ethoxylated fatty amine salt. 

10 

48. A process as in claim 45 wherein the first surfactant is selected from the group consisting of 
organosilicones, polyethylene oxides, and polyalkylene oxide modified castor oil. 

49. A process as in claim 45 wherein the first surfactant comprises a polyalkylene oxide modified siloxane. 

15 

50. A process as in claim 45 wherein the first surfactant comprises polyalkylene oxide modified poly- 
dimethyl siloxane. 

51. A process as in claim 45 wherein the first surfactant is applied to the surface of the fabric in a 
20 composition comprising the first surfactant, water, and a co-wetting aid functional to wet the polymeric 

fabric with the composition during application of the composition to the polymeric fabric, and present in 
an amount sufficient to provide for substantially uniform distribution of the first surfactant onto the 
polymeric fabric. 

25 52. A process as in claim 51 wherein the co-wetting aid is selected from the group consisting of primary 
alcohols and secondary alcohols. 

53. A process as in claim 45 wherein the second surfactant comprises an ethoxylated amino sorbitol 
succinate salt and the first surfactant is selected from the group consisting of organosilicones, 

30 polyethylene oxides, and polyalkylene oxide modified castor oil. 

54. A process as in claim 45 wherein the second surfactant comprises an alkenyl succinate anhydride 
ethoxylated fatty amine salt and the first surfactant is selected from the group consisting of or- 
ganosilicones, polyethylene oxides, and polyalkylene oxide modified castor oil. 

35 

55. A process as in claim 45 wherein the second surfactant comprises an alkenyl succinate anhydride 
ethoxylated fatty amine salt and the first surfactant comprises polyalkylene oxide modified polydimethyl 
siloxane. 

40 56. A process as in claim 55 further comprising a co-wetting aid selected from the group consisting of 
primary and secondary alcohols. 

57. A process as in claim 45 wherein the step of applying the first and second surfactants comprises the 
steps of first applying one of the first and second surfactants and then applying the other of the first 

45 and second surfactants. 

58. A process as in claim 45 wherein the step of applying the first and second surfactants comprises the 
step of first applying the second surfactant and then applying the first surfactant. 

so 59. A process as in claim 45 wherein the step of applying the first and second surfactants comprises the 
step of applying both of the first and second surfactants simultaneously with a single solution. 

60. A process for making a wettable polymeric fabric comprising the steps of: 

forming a polymeric fabric having a surface and comprising polymeric strands having surfaces, the 
55 surface of the fabric including at least some of the surfaces of the strands, the polymeric strands 
comprising a normally water repelling polymer and a first surfactant having a cloud point less than 
about 50 * C dispersed in the polymer, the first surfactant functional to surface segregate to the surfaces 
of the strands and thus the surface of the fabric; 
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allowing the first surfactant to surface segregate to the surfaces of the strands- and 
app-yng to the surface o, the fabric a second surfactant vn^SSiZLm surfactant. 
s 61. A process as in claim 60 wherein the first surfactant comprises a si.icone polyether. 

62. A process as in Cairn 60 wherein the first surfactant comprises an alcoho, having 1 to 8 carbon atoms. 
6a A persona, care absorbent article comprising a layer of the wettab.e polymeric fabric of claim 1. 
« 64. A personal care absorbent artic.e as in claim 63 wherein the article is an infant diaper. 

65. A persona, care absorbent articie as in Cairn 63 wherein the artic.e is an aduft incontinence produC. 
?5 66. A persona, care absorbent artic.e as in Cairn 63 wherein the articie is a training pant. 

67 " p A ro P d e u r c 0na ' ^ abS ° rbent artiC ' e 38 in C,3im 63 tne artic.e is a feminine care absorbent 

^ 68. A Ceaning artic.e comprising a .ayer of the wettabie pCymeric fabric of Cairn 1. 

69. A cleaning article as in claim 68 wherein the cleaning article is a towel. 

70. A cleaning article as in claim 68 wherein the cleaning article is a wipe. 

- 71. A personal care absorbent artic.e comprising a layer of the wettable poiymeric fabric of Cairn 4. 

72. A persona, care absorbent artic.e as in Cairn 71 wherein the artiCe is an infant diaper. 

73. A persona, care absorbent artiCe as in Cairn 71 wherein the arf.Ce is an aduft incontinence produC. 

74. A persona, care absorbent artiCe as in claim 71 wherein the article is a training pant. 

75. ^persona, care absorbent artiCe as in claim 71 wherein the article is a feminine care absorbent 

76. A Ceaning artic.e comprising a .ayer of the wettable po.ymeric fabric of Cairn 4. 

77. A cleaning article as in claim 76 wherein the cleaning artiCe is a towel. 
<° 78 A cleaning article as in claim 76 wherein the cleaning artiCe is a wipe. 
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